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© Ion implantation apparatus. 



© An ion implantation apparatus comprises a pair 
of scanning electrodes for statically scanning an ion 
beam in an X direction; a drive unit for mechanically 
scanning a target in a Y direction substantially per- 
pendicular to the X direction; a scanning power 
supply including a signal generator for generating a 
signal with a waveform corresponding to waveform 
data which is input from an outside and an amplifier 
for amplifying the signal and for oulputting it to the 

^jjpair of scanning electrodes; a multiple point monitor 
containing a large number of Faraday cups with 

CD same area disposed in the X direction for receiving 

SRthe ion beam and for measuring the beam current; a 
monitor drive unit for moving the multiple point mon- 

OOjtor to and from a radiation area of the scanned ion 



cn 

CO 



beam; and a control unit for obtaining the distribution 
of the beam current sum being entered into each 
^ Faraday cup according to the beam current mea- 
Q^sured by each Faraday cup of the multiple point 
LU monitor, for generating the waveform data so that the 
distribution of the beam current sum becomes flat, 
and for inputting the resultant data to the signal 



generator of the scanning power supply. 
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ION IMPLANTATION APPARATUS 



BACKGROUND OF THE INVENTION 

The present invention relates to a hybrid scan 
type ion implantation apparatus in which an ion 
beam is statically scanned and a target is mechani- 
cally scanned in the direction perpendicular to the 
ion beam. 

Fig. 1 shov/s a prior art of this type of ion 
implantation apparatus. 

In this ion implantation apparatus, after an ion 
beam 2 is extracted from an ion source, which is 
subjected to mass analysis, acceleration, trimming, 
and so forth, if necessary, the ion beam 2 is 
statically scanned in the X direction (for example, 
in the horizontal direction) by a pair of scanning 
electrodes 4 to which a scanning voltage is applied 
from a scanning power supply 12 so as to plainly 
spread the ion beam 2 in the X direction. 

The scanning power supply 12 is provided with 
a generator 121 for generating a triangle wave 
signal at a particular frequency and high voltage 
amplifiers 122 and 123 for raising the voltage of the 
signal and for oulputting reverse polarity voltages 
VX and -VX, respectively. 

On the other hand, a target 6 (for example, a 
wafer) is held by a holder 8 in the radiation area of 
the ion beam 2. The target 6 is mechanically 
scanned by a drive unit 10 in the Y direction 
perpendicular to the X direction (for example, in the 
vertical direction). This mechanical scanning opera- 
■ tion is associated with the scanning operation of 
the ion beam 2 so as to equally implant ions into 
the enure surface of the target 6. 

In the ion implantation apparatus described 
above, tho route of the ion beam 2 is varied in the 
following conditions. 

(1) The properties of the ion beam 2 itself 
(for example, its energy, divergence angle, omit- 
tance density, ion type, and so forth). 

(2) Tho mechanical properties of the scan- 
ning olectrodes A (for cxamplo. its parallelism, helix 
angle, position against the ion boam 2, and so 
forth). 

(3) Tho electrical properties of the scanning 
electrodes 4 (for example scanning voltage applied 
thereto, frequency, and so forth), and 

(A) The conditions in the vicinity of the route 
of the ion beam 2. 

The conditions (2) and (4) of the above con- 
ditions are intrinsic to the ion implantation appara- 
tus and thereby they do not vary depending on the 
implantation conditions. However, the conditions (1) 
and (3) vary depending on the implantation con- 
ditions. Moreover, the route of the ion beam 2 



varies by a combination of each condition rather 
than by the single condition. 

When the variation of the route occurs equally 
in the entire range of the beam route scanned on 

5 the surface of the target 6. no problem arises. 
However, when a part of the route varies, the 
scanning speed of the ion beam 2 varies only at a 
particular portion, thereby badly affecting the 
equality of the ion implantation to the target 6. 

to Normally, the nonuniformity of ion implantation 

can be maintained to 1 % or less. However, re- 
cently, semiconductor devices are being formed on 
the surface of the target 6 with high integration and 
high performance. Thus, much higher equality is 

75 required than before. 

SUMMARY OF THE INVENTION 

20 

An object of the present invention is to provide 
an ion implantation apparatus in which the equality 
of the ion implantation to the target is improved. 
To accomplish the above object, the ion im- 

25 plantation apparatus according to the present in- 
vention comprises a scanning power supply includ- 
ing a signal generator for generating a signal with a 
waveform according to waveform data which is 
input from the outside and an amplifier for am- 

30 plifying the signal and for outputting it to a pair of 
scanning electrodes, a multiple point monitor con- 
taining a large number of Faraday cups with same 
area disposed in the X direction for receiving the 
ion beam and for measuring the beam current, a 

35 monitor drive unit for moving the multiple point 
monitor to and from a radiation area of the scanned 
ion beam, and a control unit for obtaining tho 
distribution of the beam current amount being en- 
tered into each Faraday cup according to the beam 

40 current measured by each Faraday cup of the 
multiple point monitor, for generating the waveform 
data so that the distribution of the beam current 
amount becomes equal, and for inputting the resul- 
tant data to the signal generator of the scanning 

45 power supply. 

Also, instead of the above described control 
unit, other control unit for obtaining the distribution 
of the beam current amount being entered into 
each Faraday cup according to the beam current 

so measured by each Faraday cup of the multiple 
point monitor, for compensating the distribution of 
the beam current amount so as to correspond to 
the distribution of the ion implantation amount on 
the target based on the previously obtained cor- 
relation between the two distributions, for generat- 
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ing tho wave form data so that tho distribution of 
the compensated beam current amount becomes 
equal, and for inputting the resultant data to the 
signal generator of the scanning power supply, 
may be provided. 

When an ion beam is scanned while the mul- 
tiple point monitor is disposed in the radiation area 
of the ton beam, the beam current is measured by 
each Faraday cup in the position thereof. The dis- 
tribution of the beam current amount (electric 
charge amount) being entered into each Faraday 
cup is obtained by the control unit according to the 
measured beam current. The control unit generates 
waveform data so that the distribution of the beam 
current amount becomes equal. 

The signal generator of the scanning power 
supply generates a signal with a waveform accord- 
ing to the waveform data. The signal is amplified 
and output to the scanning electrodes as a scan- 
ning voltage. 

Thus, the equality of the ion implantation to the 
target is more improved than the conventional type 
using a triangle wave scanning voltage. 

When a control unit for compensating the dis- 
tribution of the beam current amount on the mul- 
tipoint monitor so as to correspond to the distribu- 
tion of the ion implantation amount on the target is 
used, the difference in the conditions between the 
multipoint monitor and the target can be eliminated, 
so that the equality of the implantation to the target 
can be more improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Ftg. 1 is a view showing a part of an exam- 
ple of a conventional ion implantation apparatus; 

Fig. 2 is a view showing a part of an ion 
implantation apparatus according to an embodi- 
ment of the present invention; 

Fig. 3 is a view showing an example of a 
multiple pomt monitor and a control unit of Fig. 2; 

Fig. 4 is a view showing an example of a 
scanning signal waveform; 

Fig. 5 is a block diagram showing another 
example of a scanning power supply; 

Fig. 6 is a view showing an example of the 
correlation between the distribution of a beam cur- 
rent amount on a multiple point monitor and the 
distribution of an ion implantation amount on a 
target: 

Fig. 7 is a view showing an example of a 
drive unit for a target; and 

Fig. 8 is an example of an electrical scan- 
ning means for an ion beam. 

DETAILED DESCRIPTION OF THE INVENTION 



Fig. 2 is a view showing a part of an ion 
implantation apparatus according to a first embodi- 

5 ment of the present invention. The portions which 
are same as those in Fig. 1 are designated by the 
same numerals. The different points from the prior 
art will be mainly described in the following. 

In this embodiment, a scanning power supply 

to 22 for applying scanning voltages to scanning elec- 
trodes 4 is structured as follows. 

The scanning power supply 22 is provided with 
an arbitrary waveform generator 221 for generating 
a scanning signal VS with a waveform according to 

75 waveform data from the outside (more practically, 
waveform data DS which is output from a control 
unit 28 described later) and high voltage amplifiers 
222 and 223 for raising the voltage of the scanning 
signal VS and for outputting respective reverse 

20 polarity scanning voltages VX and -VX. 

The arbitrary waveform generator 221 is of a 
known type. By programming the arbitrary 
waveform generator or inputting waveform data 
from the outside, any waveform signal can be 

25 generated. 

In addition, the ion implantation apparatus ac- 
cording to the embodiment is provided with a mul- 
tiple point monitor 24 for measuring the distribution 
of a beam current at each point of the ion beam 2, 

30 a monitor drive unit 26 for moving the multiple 
point monitor 24 to the radiation area for measure- 
ment and from the radiation area for the ion im- 
plantation operation to a target 6, and a control unit 
28 for generating the waveform data DS described 

35 above and for outputting it to the scanning power 
supply 22. 

As shown in Fig. 3, the multiple point monitor 
24 is, for example, provided with a large number of 
Faraday cups 243 with the same area aligned in 
40 the X direction for receiving the ion beam 2 and 
measuring the ion beam current, suppressers 242 
with an opening section in the position correspond- 
ing to each Faraday cup 243, disposed in front 
thereof, masks 241 with an opening section in the 
45 position corresponding to each Faraday cup 243, 
disposed in front thereof, and support insulators 
244 and 245. 

As shown in Fig. 3, the control unit 28 is, for 
example, provided with a current'frequency con- 
so verter 282 for converting a beam current I, which is 
output from each Faraday cup 243 of the multiple 
point monitor 24, into a frequency signal, a counter 
283 for counting the frequency of the frequency 
signal so that the beam current I is converted into a 
55 digital signal to be applied to a control circuit 284, 
a large number of switches 281 for selectively 
switching each Faraday cup 243 of the multiple 
point 24 so as to connect it to the 
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current/frequency converter 282 according to a 
command from the control circuit 284, and the 
control circuit 284 for obtaining the distribution of 
the beam current amount (electric charge amount) 
being entered into each Faraday cup 243 accord- 
ing to the data being input in the above manner 
and for generating the waveform data DS so that 
the distribution of the beam current amount be- 
comes equal. The control circuit includes a micro- 
computer in this example. 

An example of a procedure for compensating a 
scanning voltage waveform will be described in the 
following. 

(1) The multiple point monitor 24 is driven 
by the monitor drive unit 26 so as to move to the 
radiation area of the ion beam 2. 

(2) Then, for example, the triangle wave 
scanning signal VS as shown by the solid line in 
Fig. 4 is output from the arbitrary waveform gener- 
ator 221 so as to scan the ion beam 2. The beam 
current amount which is entered into each Faraday 
cup 243 of the multiple point monitor 24 is succes- 
sively obtained in the control circuit 284. 

In other words, only one switch 281 corresponding 
to the Faraday cup 243 to be measured is turned 
on so as to measure the beam current I which is 
entered into the Faraday cup 243. According to the 
beam current I being measured, the beam current 
amount per unit scanning operation of the ion 
beam 2 (for example, one way scanning operation, 
two way scanning operation, and so forth) is cu- 
mulated. This operation is successively repeated 
for each Faraday cup 243. 

(3) In the control circuit 284, the distribution 
of the beam current amount being entered into 
each Faraday cup 243 according to the data mea- 
sured in the manner described above is obtained 
and the waveform data DS for equalizing the dis- 
tribution is computed. 

In this case, since the area of each Faraday cup 
243 is the same, the beam current amount of each 
Faraday cup 243 being measured is proportional to 
the ion implantation amount per unit area against 
the target 6. Thus, in the control circuit 284. the 
waveform data DS is generated in such a manner 
that the scanning speed of the ion beam 2 is high 
lor a portion where the beam current amount is 
high and the scanning speed is low for a portion 
where the beam current amount is low. 
For example, when the scanning signal VS is a 
triangle wave as shown by the solid line in Fg. 4. 
let us assume that only the beam current amount 
which is entered into the n-th Faraday cup 243 is 
smaller than others. Further, let us assume that 
between points a and b the ion beam 2 is entered 
into the n-th Faraday cup 243 and that the time 
period is Tn. 

In the control circuit 284. the time period Tn' where 



the beam current amount ( = beam current x time 
period) entered into the Faraday cup 243 becomes 
the same as that of others (in this case, Tn > Tn), 
* is computed by using the beam current which 

s flows in the Faraday cup 243. At the time, since the 
magnification of the scanning signal V after the 
time period Tn should be same as that after the 
time period Tn (namely, the their scanning width is 
the same), the position of the point b_ is deter- 

70 mined. As shown by the broken line in Fig. 4, the 
line which is connected between the points a and 
b becomes a waveform which has been com- 
pensated. In the waveform following the point b . 
no compensation is required. Thus, it is possible to 

75 parallefy translate the former triangle wave. 

When the beam current amount which is entered 
into the n-th Faraday cup 243 is more than others, 
the slope between the points a and b_ is increased 
opposite to the above case so that the time period 

20 Tn is shorter than Tn. 

The control circuit 284 generates the waveform 
data DS which is a source for the waveform of the 
compensated scanning signal VS. The waveform 
data DS is input to the arbitrary waveform gener- 

25 ator 221 of the scanning power supply 22. The 
arbitrary waveform generator 221 holds the 
waveform data DS and outputs the scanning signal 
VS whose waveform corresponds to the data DS. 

(4) In the same manner described above, the 
30 distribution of the beam current amount which is 

entered into each Faraday cup 243 is obtained. 
When the specified equality is obtained, the 
waveform compensation is completed. When the 
specified equality is not obtained, the waveform 
35 compensation as described above is executed 
again. 

(5) After the specified equality is obtained, 
the multiple point monitor 24 is moved from the 
radiation area of the ion beam 2. After that, ions are 

40 implanted to the target 6. 

In the manner described above, since the 
equality of the beam current amount being entered 
into each Faraday cup 243 of the multiple point 
monitor 24 becomes higher than the specified val- 

45 ue. the equality of the ion implantation against the 
target 6 is more improved than that of the prior art. 
Strictly speaking, since the conditions of the 
multiple point monitor 24 and the target 6, such as 
the difference of position between both, are dif- 

50 ferent, even if the distribution of the beam current 
amount on the target 6 is equalized as shown by 
curve A in Fig. 6, the distrioution of the ion im- 
plantation amount on the target 6 may not be 
necessarily equalized as shown by curve B in Fig. 

55 6. 

In order to eliminate the deficiency, other kind 
of a control unit may be used. That is. the correla- 
tion between the distribution of the beam current 
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amount on the multiple point monitor 24 and the 
distribution of the ion implantation amount on the 
target 6, for example, the correlation as shown in 
Fig. 6 in which when the distribution of the beam 
current amount on the multiple point monitor 24 is 
as shown by curve A, the distribution of the ion 
implantation amount on the target 6 is as shown by 
curve B (the correlation is intrinsic to the ion im- 
plantation apparatus) is previously obtained and 
data showing the correlation is stored in the control 
circuit 284 of the control unit 28. Based on the 
data, the control circuit 284 compensates the dis- 
tribution of the beam current amount measured on 
the multiple point monitor 24 to correspond {for 
example, to coincide) to the distribution of the ion 
implantation amount on the target 6. Then the 
waveform data DS to equalize the distribution of 
the compensated beam current amount is calcu- 
lated in the same way as described above, which is 
applied to the scanning power source 22. In this 
way. the difference in the conditions between the 
multiple point monitor 24 and the target 6 can be 
eliminated, so that the equality of the implantation 
to the target 6 can be more improved. 

As shown in Fig. 5. it is also possible to struc- 
ture the scanning power supply 22, for example, 
with two arbitrary waveform generators 221 and 
224 for receiving waveform data DS1 and DS2 
from a control unit 28 and for generating reverse 
polarity scanning signals VS and -VS and two high 
voltage amplifiers 222 and 225 for raising the vol- 
tages of the signals and for outputting reverse 
polarity scanning voltages VX and -VX. The 
waveform data DS1 and DS2 which are computed 
from the control unit 28 in the same manner de- 
scribed above are output to the arbitrary waveform 
generators 221 and 224, respectively. In this struc- 
ture, since the waveforms of the scanning voltages 
supplied to the scanning electrodes 4 can be in- 
dependently varied on the VX side and the -VX 
side, the compensation can be more precisely con- 
ducted. 

In addition, to. supply the beam current I from 
each Faraaay cup 243 of the multiple point monitor 
24 to the control circuit 284. it is not always neces- 
sary to use the current/frequency converter 282 
and the counter 283 as described above. Rather, 
another moans may be used. 

Further, instead of the above described linear 
movement, swing rotation may be used for me- 
chanically driving the target 6 in the Y direction 
substantially perpendicular to the X direction of the 
scanning direction of the ion beam 2. 

The drive unit 320 as shown in Fig. 7 is an 
example of such a drive means. 

The drive unit 320 comprises an arm 324 for 
supporting a holder 8. and a reversibiy rotatable 
motor 322 (for example, direct drive motor) for 



rotating the arm 324 as shown by an arrow shown 
in Fig. 7. The reciprocating movement of the motor 
322 causes the target 6 held by the holder 8 to be 
mechanically scanned in the Y direction substan- 

5 tially perpendicular to the X direction in an arc 
shape while the target is faced to the ion beam 2. 

In this case, in order to maintain the posture of 
the target 6 (for example, the direction of the 
orientation flat 6a) at the scanning of the target 6. 

70 means for rotating the holder 8 in accordance with 
the rotation of the arm 324 may be provided. For 
example, as in this example, a reversibiy rotatable 
motor (for example, direct drive motor) 326 is fixed 
to the arm 324, the holder 8 is fixed to the output 

15 shaft of the motor 326, and the holder 8 is rotated 
by the motor 326 by the same angle in the reverse 
direction to the rotation direction of the arm 324. 
Thus the posture of the target 6 can be maintained. 
Further, the ion beam 2 converted into a par- 

20 allel beam by electrically scanning the beam to the 
X direction may be irradiated to the target 6. 

Fig. 8 shows an example of such a scanning 
means of the ion beam 2. The ion beam 2 ex- 
tracted from an ion source 410, and subjected to 

25 mass analysis, acceleration and the like, if neces- 
sary, is scanned in the X direction by cooperation 
of the two pairs of scanning electrodes 412 and 
414, to which reverse porality scanning voltages 
(triangular wave voltages) are applied from the 

30 same scanning power source 22, so that the beam 
exiting from the scanning electrode 414 is con- 
verted into a parallel beam. The ion beam 2 may 
be converted into the parallel beam by using mag- 
netic field rather than electric field of this example. 

05 Moreover, in this disclosure, the X direction 

and the Y direction only refer to two directions, one 
of which is perpendicular to the other. Thus, it is 
possible to consider the X direction as the horizon- 
tal direction, the vertical direction, or any inclined 

40 direction thereto. 

As described above, according to the present 
invention, the equality of the ion beam at scanning 
is measured and the scanning voltage waveform 
can be compensated according to the resultant 

45 data so as to improve the equality. Thus, the equal- 
ity of the ion implantation to the target can be more 
improved than a prior art using a triangle wave 
scanning voltage. 

Further, when a control unit for compensating 

so the distribution of the beam current amount on the 
multiple point monitor to correspond to the distribu- 
tion of the ion implantation amount on the target is 
used, the difference in the conditions between the 
multiple point monitor and the target can be elimi- 

55 nated. Thus the equality of the implantation to the 
target can be more improved. 
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Claims 

1. An ion implantation apparatus, comprising: 

a pair of scanning electrodes for statically scanning 

an ion beam in an X direction; 

a drive unit for mechanically scanning a target in a 

Y direction substantially perpendicular to the X 
direction; 

a scanning power supply including a signal gener- 
ator for generating a signal with a waveform ac- 
cording to waveform data which is input from an 
outside, and an amplifier for amplifying the signal 
and for outputting it to said pair of scanning elec- 
trodes; 

a multiple point monitor containing a large number 
of Faraday cups with same area disposed in the X 
direction for receiving the ion beam and for mea- 
suring a beam current; 

a monitor drive unit for moving said multiple point 
monitor to and from a radiation area of the scanned 
ion beam; 
and 

a control unit for obtaining the distribution of a 
beam current sum being entered into each of said 
Faraday cup according to the beam current mea- 
sured by each of said Faraday cup of said multiple 
point monitor, for generating said waveform data so 
that the distribution of the beam current sum be- 
comes flat, and for inputting the resultant data to 
the signal generator of said scanning power supply. 

2. An ion implantation apparatus as claimed in 
claim 1, wherein said drive unit comprises an arm 
for supporting a holder for holding said target, and 
a reversibly rotatable motor for rotating said arm so 
that said target is scanned in an arc form while 
said target faces to said ion beam. 

3. An ion implantation apparatus as claimed in 
claim 1, further comprising means for converting 
said ion beam into a parallel beam. 

4. An ion implantation apparatus, comprising; 

a pair of scanning electrodes for statically scanning 

an ion beam in an X direction; 

a drive unit for mechanically scanning a target in a 

Y direction substantially perpendicular to the X 
direction; 

a scanning power supply including a signal gener- 
ator for generating a signal with a waveform cor- 
responding to waveform data which is input from 
an outside and an amplifier for amplifying the sig- 
nal and for outputting it to said pair of scanning 
electrodes: 

a multiple point monitor containing a large number 
of Faraday cups with same area disposed in the X 
direction for receiving the ion beam and for mea- 
suring a beam current; 

a monitor drive unit for moving said multiple point 
monitor to and from a radiation area of the scanned 
ion beam; 



and 

a control unit for obtaining the distribution of a 
beam current sum being entered into each of said 
Faraday cup according to the beam current mea- 

5 sured by each of said Faraday cup of said multiple 
point monitor, for compensating the distribu-tion of 
the beam current sum to correspond to the dis- 
tribution of an ion implantation sum on said target 
on the basis of previously obtained correlation be- 

70 tween the distribution of the beam current sum and 
the distribution of the ion implantation sum, for 
generating said waveform data so that the distribu- 
tion of the compensated beam current sum be- 
comes flat, and for inputting the resultant data to 

75 said signal generator of said scanning power sup- 
ply. 
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© Ion implantation apparatus. 

© An ion implantation apparatus comprises a pair 
of scanning electrodes (4) for statically scanning an 
ion beam (2) in an X direction: a drive unit (10) for 
mechanically scanning a target in a Y direction sub- 
stantially perpendicular to the X direction; a scanning 
power supply (22) including a signal generator (221) 
for generating a signal with a waveform correspond- 
ing to waveform data which is input from an outside 
and an amplifier (222, 223) for amplifying the signal 
and for oulpulting it lo the pair of scanning elec- 
trodes; a multiple point monitor (24) containing a 
large number of Faraday cups with same area dis- 
posed in the X direction for receiving the ton beam 
and for measuring the beam current: a monitor drive 
unit (26) for moving the multiple point monitor to and 
from a radiation area of the scanned ion beam; and 
a control unit (28) for obtaining tho distribution of the 
beam current sum being entered into each Faraday 
cup according to the beam current measured by 
each Faraday cup of the multiplo point monitor, for 
generating the waveform data so that the distribution 
of the beam current sum becomes flat, and for 
inputting the resultant data to the signal generator of 
the scanning power supply. 



FIG. 2 




Xerox Copy Centre 




European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 



EP 90 10 9164 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Y,A 



Y,A 



P. A 



Citation of document wltri indication, where appropriate, 
of relevant passages 



US-A-4 494 005 (SHIBATA ET AL.) 

* column 1 , lines 55 - 67; figures " * column 2, lines 24 - 27 
@ column 2. linos 44 - 50 @ column 3, lines 26 - 34 @ 
column 4, lines 62 - 68 ' " column 5, lines 14 - 21 * 

WO-A-8 706 391 (ECLIPSE ION TECHNOLOGY INC.) 
' page 3. lines i - 8; figures ' " page 9, paragraph 1 * * page 
21, line 32 - pago 22, line 28 ' 9 page 24, lines 14 - 17 @ 
page 25. lines 8 - 1 4 * * page 29, lines 1 5 - 20 * * page 33. 
line 13 - page 24, line 23 * * page 36. lines 7 - 19 EP 
90109164030' * page 38, lines 20 - 24 • 

US-A-4 724 324 (LIEBERT) 

* column 3. lines 33 - 51 " * column 4. lines 4 - 1 1 * 

PATENT ABSTRACTS OF JAPAN vol. 14. no. 190 
(E-918)(4133) 13 April 1990, 

& JP-A-2 37657 (FUJITSU LTD.) 07 February 1990. 

* the whole document " 

REVIEW OF SCIENTIFIC INSTRUMENTS, vol. 49, no. 9, 
September 1978. NEW YORK US pages 1300 - 1304; N 
Natsuaki et al.: "Spatial dose uniformity monitor for elec- 
trically scanned ion beam" 

* page 1300, last paragraph - page 1302, left-hand column * 

EP-A-0 178 803 (APPLIED MATERIALS INC.) 

* page 1 7, lines 9 - 20; figures 1 , 2, 8, 1 7 • ' page 33, lines 
19 - 31 " 



Tho pro ton t search roport rue boon drawn up for all claims 



Relevant 
to claim 



1.4 



1.3,4 



1.4 



1.4 



CLASSIFICATION OF THE 
APPLICATION (tnt. CI.5) 



H 01 J 

37/317 

H 01 J 37/147 
G 01 T 1/29 



TECHNICAL FIELDS 
SEARCHED (Int. CI.5) 



H 01 J 



Place of sear en 



The Hague 



Date of completion of search 



28 February 91 



Examiner 



COLVIN G.G. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant If taken alone 
Y : particularly relevant If combined with another 

document of the same cat a gory 
A: technological background 
O: non-written disclosure 
P : intermediate document 

T : theory or principle underlying the invention 



E : earlier patent document, but published on, or alter 

the filing date 
D: document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



